In the history of 3D/4D ultrasound technology, the great achievement was high definition (HD) live technology. This technology is a novel ultrasound technique that improves the 3D/4D images. HDlive ultrasound has resulted in remarkable progress in visualization of early embryos and fetuses and in the development of sonoembryology. HDlive uses an adjustable light source and software that calculates the propagation of light through surface structures in relation to the light direction. The virtual light source produces selective illumination, and the respective shadows are created by the structures where the light is reflected. This combination of light and shadows increases depth perception and produces remarkable images that are more natural than those obtained with classic three-dimensional (3D) ultrasound. The virtual light can be placed in the front, back, or lateral sides, where viewing is desired until the best image is achieved. A great advantage is that the soft can be applied to all images stored in the machine's memory. With HDlive ultrasound, both structural and functional developments can be assessed from early pregnancy more objectively and reliably and, indeed, the new technology has moved embryology from postmortem studies to the in vivo environment. Practically, in obstetrical ultrasound, HDlive could be used during all three trimesters of pregnancy. 
third trimesters, 3D ultrasound imaging provides us the detailed superficial structure, such as external ear and hair, as shown in Figure 1 . The detailed structure of small parts, for instance, the lenses of eyeballs (Fig. 2) can be visualized by 3D orthogonal view. The 3D ultrasound technology will contribute to demonstration of in utero pathological changes of congenital diseases arising in utero. This can be accomplished through the use of not only surface rendered imaging but also three orthogonal planes, and tomographic ultrasound imaging. Serial examinations allow obtaining exactly the same cutting section at different stages of fetal development. Therefore, it is possible to document the changes of development from early embryonic period.
In the history of 3D/4D ultrasound technology, the great achievement was high definition (HD) live technology. 1 This technology is a novel ultrasound technique that improves the 3D/4D images. HDlive ultrasound has resulted in remarkable progress in visualization of early embryos and fetuses and in the development of sonoembryology. 2 HDlive uses an adjustable light source and software that calculates the propagation of light through surface structures in relation to the light direction. 3 The virtual light source produces selective illumination, and the respective shadows are created by the structures where the light is reflected. This combination of light and shadows increases depth perception and produces remarkable images that are more natural than those obtained with classic 3D ultrasound. The virtual light can be placed in the front, back, or lateral sides, where viewing is desired until the best image is achieved. A great advantage is that the soft can be applied to all images stored in the machine's memory. 2 With HDlive ultrasound, both structural and functional developments can be assessed from early pregnancy more objectively and reliably and, indeed, the new technology has moved embryology from postmortem studies to the in vivo environment. Practically, in obstetrical ultrasound, HDlive could be used during all three trimesters of pregnancy. As shown in Figures 3, 4A and B, HDlive image of the fetus is more clearly demonstrated by shadowing with virtual light than classic 3D image. There have been several reports on HDlive demonstration of fetal surface. [9] [10] [11] [12] Three-dimensional HDlive further "humanizes" the fetus, enables detailed observation of detailed facial appearance even in the first trimester, and reveals that a small fetus is not a fetus but a "person" with its personality from the first trimester. 11 Detailed structural abnormalities of face, fingers, toes, and even amniotic membranes in the first trimester could be well demonstrated by HDlive technique. 11, 12 New applications of HDlive silhouette and HDlive flow were released at the end of 2014. The algorithm of HDlive silhouette creates a gradient at organ boundaries, fluid-filled cavity, and vessels walls, where an abrupt change of the acoustic impedance exists within tissues. 13, 14 By HDlive silhouette mode, an inner cystic structure with fluid collection can be depicted through the outer surface structure of the body and it can be appropriately named as "see-through fashion".
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PRENATAL DIAGNOSIS OF ANATOMICAL CONGENITAL ANOMALIES
The prenatal diagnosis of congenital anomalies with ultrasound is based upon identification of a substantial departure of normal anatomy. This has been possible in the second and third trimesters of pregnancy, and this achievement has made the diagnosis of congenital anomalies one of the objectives of modern prenatal care.
Facial Anomalies
A facial anomaly can be associated with a central nervous system anomaly, be an isolated finding, or part of a syndrome. Micrognathia (Figs 5A and B) can be detected as an isolated structural anomaly, as one of the features of a chromosomal abnormality, or a syndrome.
15 Figure 6 demonstrates the slow jaw development during pregnancy in a case of Pierre Robin sequence, detected by serial 3D ultrasound scans. Congenital micrognathia and lowest ears are frequently detected together as shown in Figure 7 , in cases with chromosomal aberrations and other syndromic diseases, because mandible and ears arise from the first pharyngeal (branchial) arch. Assessment of the facial features, chin development, and mandibular size by 3D ultrasound in the second and third trimesters has been reported. 16 Facial abnormalities are often associated with maldevelopmental brain (Fig. 8) or craniosynostosis ( Figure 13 , associated with holoprosencephaly. Maldevelopment of eyes is often associated with brain abnormalities. Figure 14 shows the holoprosencephalic fetus with cyclops. Three-dimensional ultrasound proved the presence of two eye lenses inside. Exophthalmos and microphthalmia are well demonstrated in Figures  15 and 16 respectively. 
Brain Anomalies
The brain structure should be understood as a threedimensional structure. 17, 18 Three-dimensional sonographic assessment of premature brain in the early pregnancy was reported from 1995. 19, 20 Figure 17 shows transvaginal 3D tomographic coronal, sagittal, and axial ultrasound views of intracranial structure in a case of ventriculomegaly at 20 weeks of gestation. Thus, accurate assessment of brain pathology can be done by 3D ultrasound. Furthermore, ventricular appearance can be demonstrated comprehensively by inversion mode, as shown in Figure 18 . Cortical development of fetal brain can also be visualized by 3D surface imaging, demonstrating gyral and sulcal development and migration disorder ( Fig. 19 ) which had been difficult to be detected during pregnancy, can be depicted by 3D ultrasound. 31 Figure 13 demonstrates the asymmetrical cortical development due to migration disorder by 2D ultrasound and 3D surface imaging. The 3D volume contrast imaging demonstrated the cortical development ( Fig. 20) . Thus, 3D ultrasound surface imaging is useful in objective assessment of brain surface. The cranial bone abnormality, seen in a case of encephalocele, can be also visualized by 3D ultrasound maximum mode imaging as shown in Figure 21 .
Vertebra and Spinal Cord Abnormalities
Spina bifida is the most common anomaly of the central nervous system. It is often detected during the second and third trimesters. However, the fundamental basis for this anomaly is a failure of the neural tube to close during early embryonic age. Most reports of the diagnosis of and 3D ultrasound before 10 weeks of gestation. Figure 22 demonstrates myelomeningocele at 20 weeks. The vertebral bony structure can be depicted by 3D ultrasound for better understanding the level of spina bifida. Vertebral scoliosis is often seen in cases of limb body wall complex (Fig. 23) or cases of hemivertebra, as shown in 
Abdominal Abnormalities
Ventral body wall defects comprise a group of congenital malformations that include omphalocele (Figs 27 and 28) and gastroschisis ( Fig. 29) , which are relatively common. Fetal ascites (Figs 30 and 31 ) is an uncommon abnormality usually in relation to chromosomal abnormality, intrauterine infections, gastrointestinal processes, genitourinary tract abnormalities, or idiopathic causes.
Chest-abdominal Abnormalities
Differentiation of congenital diaphragmatic hernia (CDH), congenital cystic adenomatoid malformation (CCAM), and diaphragmatic eventration are important. Figure 32 shows schematic pictures of those chest abnormalities. Congenital diaphragmatic hernia occurs in 1 of every 2,000 to 4,000 live births and accounts for 8% of all major congenital anomalies. 34 There are three types of CDH: posterolateral or Bochdalek hernia (occurring at approximately 6 weeks' gestation), the anterior Morgagni hernia, and a hiatus hernia. The left-sided Bochdalek hernia occurs in approximately 90% of cases. Left-sided hernias allow herniation of both small and large bowel as well as intraabdominal solid organs into the thoracic cavity. Early diagnosis of CDH in the first trimester has been reported. 35 Figure 33 demonstrates 3D image of CDH liver-up type at 15 weeks and Figure 34 shows the tomographic ultrasound imaging of Bochdalek hernia at 16 weeks. Early diagnosis of this defect is important for the option of fetal treatment. Congenital cystic adenomatoid malformation (Fig. 35) is a benign mass of abnormal lung tissue, located usually on one section of the lung. This condition is caused by overgrowth of abnormal lung tissue that may form fluid-filled cysts and has no function of normal lung tissue. Early diagnosis of CCAM by 3D ultrasound was reported. 36 Pleural effusion and ascites ( Fig. 36 ) can be easy diagnosed by both 2D/3D ultrasound technologies. In cases of pleural effusion, the lung is floated inside the fluid, whereas in cases of pericardiac effusion, the lungs are oppressed to posterior portion of the chest (see Fig. 37 ). bilateral MCDK is lethal anomaly, which causes significant reduction of urine and severe oligohydramnios. Figure 45 demonstrates development of renal multicysts between 15 and 18 weeks of gestation. Thus, in the early pregnancy, cysts are not conspicuous but during the early second trimester, cysts are increasing in size. Fetal MCDK occasionally decreased its size during pregnancy and it is reported that MCDK size tends to decrease during the (Fig. 47) . Occasionally, the dynamic change of the urachus and the bladder and cyst size change are seen (Fig. 48 ) because of outflow of urine from bladder to the cyst. Maldeveloped external genitalia as shown in Figure 49 is rarely seen in cases with various anomalies or as a single finding. 
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Limb Abnormalities and Skeletal Dysplasia
Limb abnormalities can occur as isolated findings or as one component of a syndrome or sequence. However, only 5% of congenital hand anomalies occur as part of a recognized syndrome. Figure 50 shows typical appearance of triploidy with thin limbs and no other abnormalities. Figure 51 demonstrates 3D ultrasound images and postmortem pictures in a case of lethal pterygium syndrome. Pterygium is used to describe webbing of the skin across the joint. The term means "wing-like." Limb pterygia at birth indicates an abnormal developmental process probably occurring in the first trimester and involving reduced mobility of the webbed limb. Prenatal diagnosis in the first trimester was reported. 40 Figure 52
shows unilateral forearm and thumb abnormality with no other abnormalities in a case of partial chromosomal abnormality. Genetic disorders involving the skeletal system arise through disturbances in the complex processes of skeletal development, growth, and homeostasis and remain a diagnostic challenge because of their variety. The Nosology and classification of genetic skeletal disorders provides an overview of recognized diagnostic entities and groups them by clinical and radiographic features and molecular pathogenesis. As many as 456 different conditions were included and placed in 40 groups defined by molecular, biochemical, and/or radiographic criteria. 41 Figure 53 demonstrates two cases of thanatophoric Figure 59 show rare finding of edematous foot. Three-dimensional ultrasound can demonstrate finger/toe abnormality in detail. Overlapping fingers (Fig. 60), polydactyly (Figs 61 to 63) , syndactyly (Figs 64 and 65) , clinodactyly (Fig. 66) , amputation of fingers (Fig. 67) sandal gap (Fig. 68) , and cleft hand/toe 
CONCLUSION
This article reviews and illustrates the power of highresolution 3D ultrasound in the definition of normal fetal anatomy as well as in the identification of congenital anomalies. The advances of 3D ultrasound in the past decade have been remarkable and contributed to the field of embryology, fetal physiology, and pathology. Further researches by 3D ultrasound will bring more accurate and detailed prenatal diagnosis for better prenatal care. 
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